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wing pattern, with description of a new genus (Lepidoptera • Papilionidae) 
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The subfamily Parnassiinae was classified by Munroe (1961) into eight genera belong¬ 
ing to two tribes, Parnassiini and Zerynthiini. An analysis of wing pattern is attempted 
to reconstruct the phylogeny of the genera; basing on the twenty-nine colour streaks model 
which is newly proposed. Differentiation of normal scales is also observed and discussed. 
As results of the study, (1 )Hypermnestra must be omitted from Parnassiini and represent¬ 
ed an indipendent tribe. (2) Cladogram of the genera is constructed as shown in Fig. 
24, and (3) a new genus must be erected for Bhutanitis mansfieldi. 

Yunnanopapilio HIURA gen. nov. 

Colour pattern: Wings consisted of stripe pattern of black and yellow. Upper surface 
of forewing with eight black bands, namely IB, 2+3B, 4B, 5+6B, 7B, 8+9B, 10+11 + 12B 
and 13+14B from base to outer margin. Yellow bands a little narrower than black ones. 
Under surface of forewing the 7th black band divided into three streaks (10B, 11B and 
12B) in the anterior half of the wing ; the 8th band (marginal black band) divided by 
yellow veins and divided into two parts in each space antero-posteriorly; marginal yellow 
band lacking. Anterior half of hindwing (discal cell and from space 5 to 7) with six 
black bands, namely 1+2+3B, inner half of 7B, outer half of 7B, 8+9B, 10+11 + 12B and 
13+14B on upper surface ; the 1st band divided into two streaks (IB and 2B), the 5th 
band divided into three streaks (10B, 11B and 12B), 2+3B and 7B of discal cell divided 
longitudinally into three parts on under surface. Narrow red bands present in space 1 to 
4, and blue spots present in space 1 to 3 on both sides of hindwing. 

Wing shape : Forewing semi-triangular, anterior and posterior margins straight, outer 
margin moderately rounded. Hindwing elongate, discal cell much shorter than vein 4 
excepting tail; veins 3 and 4 prolonged to form tails; apex of vein 2 produced and spatulate; 
outer margin of space 1 deeply emarginated. 

Venation : Fundamentally same as in that of Bhutanitis, but differs from it in hind¬ 
wing with each origin of veins 4 and 5 extremely approached, and veins 7 and 8 being 
parallel. 

Sphragis present. The claws are equal. 

Type species : Armandia mansfieldi Riley, 1939. 

This new genus is closely related to Bhutanitis Atkinson, from which it is differentiated 
in the fused condition of 10B, 11B and 12B at the posterior half on the under surface of 
fore wing, spatulate apex of vein 2 of hind wing, parallel condition of veins 7 and 8, ap¬ 
proaching condition of veins 4 and 5 of hindwing, symmetrical claws and the presence of 
sphragis. This genus contains the sole species mansfieldi which is represented by only 
one female specimen in the collection of the British Museum (Natural History). 


* fg238-^ (1979^12^ 20 BgS) 
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©Dio"?*.*,. J*©4WBttBf»©tD83U:B*»&a**fiU, ^SftSaiMBifeSSr+'ii'fcfTfr 
ftri felt&*.*>£>&•?■, 'feffi©»DTWW 5 £«ftl/T+^-e^^. 

K • ffi?4 • ?4ii/' 1 ofc#U'^wcTitc > * 7 ¥®Wfco)nWl&Wm*fto c ii, coWsoft 

##«, ry^f g’?f 4 ©^ttji'fbicfe<!;-f©Ta*?iJS©Ty^^ 3 *«©«j 5 &ag*f*[!)!-r 5 
ci^SWibT©^^, ^©f l^iLt, *#r«|i:aptfr©^ft»co©-riSi^b, ?^^ry 
''®?4©Hlto©Ttkftb, *tiKit-fi('fc*ll5S«(R*K5. ttfc, £©f8#^14, «•»» 

( 1979 ) ©ffiffl^icnj f,o-r rtfcaj iftf, 

nxtfcfe^ • ffi&ltfggb*:, ©fc>v$>£ colour pattern * rfeSJ if <cy S C t \ct 

6. 

©14, Hiory^f a 7?4, i < lCt7X/<ry^®?4©jSi|4^A£<3^llb4:!6'e.T*5. *«(t 

ASItftV-t,, W5£(cftffl bfcHlia u? -> 3 y<D^micmk^tifc^< ©Me, i < 

H»ft©ai*f*i^sjisft«*ft©«i®*»cjK t/c, *#©m^ic/c©-rsa 
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1. £ *t 

ry^'f 3 7f4©#S(4, Munroe (1961) 

^»K*>*^fig©*^!6^Ro-r*Jt), a©feaE©j»#f«*9li^ 

< , Eimer ICj;^, Graphium (Pazala) alebion ■‘P Sueffert (t<fc& Iphiclides podalirius ffl^'J Off 
H, 19411C«t5), Verity (1905~11) ©l0;lkimi6«©j$W^J£&-5©ATab§. 

i£#(4, f- g VJ£ Zerynthiini ffl-feKEWiT^-ff© (07ii*SP 

•SP, 1959), ttc7¥''¥ a *¥f©»IRtt*l&l;rt:££#*5 (0«, 1966). bJ&»btt#e>, * 
©©■fniCi*^^^< , M#1 Co©TH|£ (1973) ©, t;#lCo©Ti4ft# (1978) ©8t¥!]£ 
%Vtc. 

HtJ (1973) 14, Zerynthiini £• A < if b x. /'f7i"^ N ®f4 Parnassiinae ©imfcffrfeBEiSiRfQ 
•S®£j&£b, +*7^ aVJi Luehdorfia ©feS£j§#T bfc. £ £ltH&tg (1977) (4HbSfx.lt 
fciT#, 73r*'JT¥''W.M Graphium ( Graphium ) 24®©-feSISI) : r^fx©, Si®rt©AU Wifbc 
(t&ilTfc. t©=ft^r^(44J4JtrtaiESI^if4:i©iff®$n^*b 5iSfrti 

5. 

Sfi, 55^©«-*FT7{4, *#l4*ftiaM#*Xtt, a©& 
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«SPW©*gtt£??fiiib, cntfirY''?-aV&®%&tMfc&.cc>m3L, <!: < b£ b 

<, fiMfeH#^*ofc*jETy''S r 

y/Nf-g Munroe (1961) (Citui 3®f4, 5j£, 24JS, 536 bft 6 . —^ 

iC&M-f S C £ti-U£W><D-C, CtICtS. 

2 . 5x/<7y/Nffif4©a©a$feM®*, <t < cfe5a©fifttttt«ffl}i$ 

Hennig (1965® ©iPIbfc^iK^ffl^SHi, »^©^?:^a©^K©ifc i K*'bWfJ&t-£ 

#£, asiott>^aw*»oKffitt^rftiJs*>ns. fc^u cn*is*fc#£©tt&Sfc*JH-r 

6^'a, -otelcUgStteZcDlt, &&MS<Dt>VBI (plesiomorph apomorph &0 ©¥!j^E©2S¥ 

t?*S. c©2RIg*RnHIB*oyi:*ttfflH**K*fcfc6'f U, 2Rj£*«ftlc-rntf^S:i&H»tt* 
(1979) y^ab^iptc, «Bg$nfc^3fi'ft#(C7t©-r5y x ^i9^x. 

Ltiiflb, Eb.©i©lcgfflbT©<^tT*5p. creHHS (1976) ©Iklite £'£•##(£ bis 
#b, ?* 6 . 

A. a©tt*©9B£iia 

a©)4^ffi«, ®ais, ©an, i-io'oit, co,^mm\c^mr^?,r^6o. c®ot>, 

fes©ia. 

^©Kx.aic5(ci:tui, a^«^«2jf©fflsaayb^jss-e. 

AbtbJis, 5^©ltHffiS3»c^seb-C*l<-‘^-f * 7S©"F»btU5. *Jfilc«aii41©Kffi^ 
fcij©, ft©)4®j^brt^^, tua^ffi, MaKffi, ^a^ffi, @ta*ffl©nii£Mtt3 4ja©3t&tt 
8S«£ bTK?iJ$ft3. #i*K«^fi«ffl©{ibi6t® *ft'E ? n©:g£«B^ b 
b, cn^-iacasa^s^^TifiPsasaiiSfiM^^b, !&#«*»»£, &#ti«t&£a®iic@ 

t)|0 iffl©«©ii H@©MST?&i), 0J€^£*BI^© £>©•?&-5. »*) 
©^a^®±iCfc^SEfii, MMitiftitlt, *ta©^-yfll#lcj;orft3E3ns, 

©-5. 

^x^'ry^®f4©»©tci(i, Jg¥TfiM'*>©©»J#*»3, M 

5. ^«Piia©*^T^^b, fl-SSPie 

t»b5b<RA:i74:^iii(c ( 3fciS#*o«k <«»■*-* (*s®*££icf5). ©olSp, a 
©i9fltsifii©^fcK#i.-r5i, #anttaRKgis-rsi*fflg<«:i3, fro^#***®*-*# 
fa#*5»fts (aiR«ii«tisctK-r5). b/^btfain, ^«§s— msh*—>«€$?©* 
K*J^b*«8Mb-f5. (Figs. 1-2) 

Jbi_t®<t -5 ^lii #®p©aR®±T© a©£$fr b 

i, aR (TftS£tiSF t 3SI$Wifi©'' f * - v) aR*B (3 

&aj£l>) iifiaimaiTiia-5©T% a*ffi»c*Jtf5»»©EJ>Ji^JIB»^kttJ>C©«fc^K*Ea 
3tl&. 
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Figs. 1-2. 1. 

2 . 


Structure of wings of Parnassiinae showing the terms used in the present paper. 
Distribution of specialized scales on the wing surface of Parnassiinae. 
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&6. c uire*s 

tcbi'b, — JS, *ftSfl;©$Mt*E?iJ'<*-y£, 

ic&*LT^3£#x.£ft3. 

fei£ (1972) K<kfttf, ry^'f a7^©lfeiiffei, 4-'7f-s7 Luehdorfia japonica ©# 
feP, i’J;D‘ ; t> + 7y''' Papilio helenus ©a^ll]B c f J :&Ei 3 : 8 £© 6 'fei$©'fe 3 £©iBt/'' i ?' 7 i : £> 

14, lfeS|-t!IWn>'yftiiP^ 7 -y, <J 7” P 7 r vftWS 

^©s^, h ij 7° p 7 r yftmmv}, * bT6fen«fc^ & < p g -f p 7 T yft*t©we 

t7 7.^ry^ffi^©PI9©5(0BII#:giaiaiCJ;5«^Ti4, KArchon A> Parnassius 

B. **tfjfeSi©ft;£ 

®S^P^WiCbT, bfc#o 

T/h»©ai?{4ai«c*4:l5©iM&©»l4dK, ^©S'Ctt^'T?** 7 . 7^'f 3 9&|4flfa 
gOcJj'T?—P^®g Ditrysia K-?< b, cl©g©^T«i o £ t>*l;©i¥©0>£oT£> 5. —#, — 
P!®g>£JSWft££*x5tax*3tf±?4 Tineoidea fcitf-e ©ffi*W8M4l.'$ b£ b < /M&T?*S. 

£©££, /jN^©ffl5fepJC*ofcHi&WfeaJ4, *©££&*3ftTTY''f- 3 7f4ffl#;S 
©fe«Ktto4:il4#i*i'. * (**M®K) (DWimthte-oM (feS) ©§EflS#*, Itlfc-eft-eft 
©afCfc©T£b/c£#x.£^#7?£37 • £©*§£, —ft©a©rt®iC4J©Tfe, 
©JBA4'*tt , rJ4fea©H*®**xA-X»ciiffb, ft»KlK:^<fc.btti&'o4:*ffiT?J4a)SR!6*ff» 

£©#x.tt&£-f £, JSteW-P 1 ®a©ftSibT©t 3 7f4£JfcR-f 5 

£, ^'fk«|fI^7?(44 ] ^<tR 2afr&M2Mttfrtt-C©SB{fc, 2 Rfr & CuA 2 RJCfr 

Dt©Mtiit«ofc, ttrasaa^-ctt, **&<a»;&©3&ft*Btt£b;fca 

M (Sc~R 2) ©ga©fcJ 6 K, ai4«*l&liC(4^b^^«^|fi]{C(iffifi$n/c. (M 2 

*'S>2 ARitfrtfT) (4iSMW»tSiiibTb>5. bfc*Jottb#Ti4ry^^ 3 7f4£bT©K# 

aad>^iit nT:3*'±f47:ii:a5© 3 /5ic:»-rS*A r^'f 
3 7f4Tfiy 2 K:i§bte©c£#£© (fctfbSttSI&fco-eO. b/c#oT&a+^«ti*lftfitlK 
ffittrs^fofcafbbfci^fc&ttS. ftaffigttfctittftic&lisn. %a%&tt(4;ii#tt£ISa: 

77'c'f 3 !>f4»C0#©rtaa©^Bg»C < toT*»*‘5y-fci#?L&n-5. 

£Lt©C£fr£>, MS4^fc£tfR2R~M2R^, a^M 2 R~CuA 2 R#K7^'f a 7?4© 

cn?>©M®M i &tiKbt7y-''f- 3 714© 

£#;L3. 

«fc < {£#£413 £ t^bT^5i . Jg&tt©ftJE«Jg|g5*tta»* 
^btt^na, »Hfcb*®£, aaatcKs. munroe (i96i) ©aaaicifttf, ry^f 
3 7f424)s©7y, s©i-<ts‘S4a^ia(^a)^©b2~4a(s®)7?^o, ^oioai^ 
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?> ©14, Bhutanitis, Luehdorfia, Parnalius, Allancastria, Archon, Hypermnestra, 
Teinopalpus, Euryades, Cressida, Protographium, Iphiclides, Lamproptera, Meandrusa, Baronia © 
14JSV&3. t4i&©¥M~*M-R##JS(4, ') 7 (2) 

sss^-r * c ivs < *a^tt(3)*fb < $Mtb-c*yii£#fi 

3ffif4®-5?>, IS l ?>/«£*? ^ +'>37^1 

14Baroniinae £©€< £,Si®**©LSI*»Mil±Ty^f a 7Ji, 7x^7^'*f4 

-£ 6J*&£. ©ot*5,J&££TKft;5#f§jl34iT©STy''?- 3 74414 3 Wt-f #-f, l W4 tY 
3 7®f4© P«£z7w* T§Tb©H§ftE:© i fe©'V;feS. ©£ <0 7 ©x)© Ttofes 

7 ')-)© Doritites T?, ©1*411) ^x^^r^'®?4ic-e< tSMI’eSS. <i®<k-5 

tttf£4&5U:©JiEJfta>&, ry^f-a^ffi^c-eniiSiJibr, 7x^Ty^®44©¥S♦ *SStJH 
14, ±xS®(l)^, 24cl4(2)©tt&©i©T;fcoT, 14o bT(3)^ffl@lT©ttfe©K^f444©£#*.£> 
41-5. t4c, 3I£©7x^77b'®f4 ; £-4#J3)c1' 3 7M4 3 , Parnassius fzfi 1JS 

(Cl-t'-f, ©ct) 65*5114, c©fl5££Ko'l4<5*>©-?<& 
-5. 

$ZlC, M£K$%Ltcb(D(Dl'') y PT°&Zfr, *5©J4**-rsCi<E<«Fj8c^by!:fc©'C*5 

*Jt$®li4IgfeWttJSV£7, ffl*L,T^P>4i5^®ttffili i l ! #a'(bb4ct>cffi'7?Jb-B, £©■)«»?&£ 
a/4fe©t?ab59. 

©Parnassius £©^'< 7x^Ty''®44©flJ*it*®1‘3'feffi, i < 
iy'R 2R~M2«it:^M2M~CuA2 M^ffl-feSli, ££lt#£Ji©«S® 

-ZtbK>, frr>Z(DmW&1fiWkt%%.L, iffl^lKffTt5il'7ttKl>otl'5. 
C.©^gcDttffi^7x/^ry^'®f4©feffi©®feWtt®'7?*o*:i4 ; iJ®T34l^. 7 X/n'7^M© 
fi5fe*©feffil4, U, 0«K¥fTtt, Hfe^, iteja, 

i»i*aiR®Mi*tiiotl'fc, £©7 i©-e*o4ciit^$4i5. 

-Zfo&Ubli, id © <t 9 * O 4c©-? * 5 -5 K 

*(C4j©Ti0«t?*l9, S,*©li£©7S'gF t 3^©'''°7->'!?&©-?!>, 

%oi4)^iSc©fe^^Mx.i>fe©^ioT^x/-«ry^®f4©li^W'fe^ (Sfe) 

*< Verty (1905—11) liry^f- 3 7?4©K*W-fe8£ bT12*©H^Sa6, ^4lt>£SS& 
I ~XEffl^-et¥A4c. H& (1973) (40 b < 12£Ufe*B»fcj&*, Verity ©*fOu£8c 
fTbTmja+^rt©4||^^W* X • Y • Z, ^4lb(7|.0Jt^£l~8£bT|X»Jb4c. P5#©ft© 
lc&®1-S©(4, l*iISbfcci, dc &i>< trM&£ 2 

4c? £© 4 


* 5 7 7,Ttf;' Papilio maackii i:l£S:$4i5SI. 
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Fig. 3. Schematic arrangement of colour streaks and their terms of Parnassiinae in 
comparison with those of Verity’s (*) and Saigusa’s (**) model. 


fel£©It8©fi</'>#ti®SP'??& <0, bfc J; -5 

cftp> e>t>t&&8DHE.i>'lcR 

&. Verity 

©n • V • W,=&©W‘ Y • 3cr>m£tl±,-?:tl J t°n2%i(Dmg:t J £tl?>mi£tS lfrOft&gitlCfr 

(1959) Tfe, HK (1973) fc, 0 V i b < Bhutanitis lidderdalii © ISM ® £ 3S¥ 

icbT**ttjs&»*«i5£bfc. ^nii^©a©, 

£7 ¥' sS f- 3 vm'O? bT |> o £ |> Z>tl&frZ>~£'£>6. tctzbffiM B. 

lidderdalii C(D^~Cli. Parnalius rumina |St©'fe^ ; £-@lb'tl/'>£ £#;b 

bft3. 14*©mfe^<h^tl(C»g-r515*©BJfe 

±© Fig. 3'7?l±C©^7-bi/£nf$|t£7Ft' ££&!£, Verity Y>Hi£©of$l£Mib b/c. frbb'^e-f 
A'TJtt, (dc) *««l5J!Mfe J fcl*i»Sbr*5 (7B). 7 B©^lC(itt« K bVBJ 

ctiliR dc ffifflt fcfisKii 

ffl©Mi? (tn'-tttJSlR) 

8il4K7)) 11, dc ^cf3'blCbTF*9^M^|n]^iS|^6tl^SdB$nSiSlP]^, CtltT? 

b« biits* an*:. *#©^fbncfe«©MiRi^a:^bns. /va, 3 RK%mt?>%i2m& 

(12Y). f l*£V'e£lt/x£ (1B1C13B£14B 

#*tjs-r 3 ). 

biswtiMa, bi±©(i^ic^© lb Wfe 


* fcfc'L, (HfeSrlSm) t Ml7 s h vT yftat (^feS:?S^) Lfc 

ds iV'5KJS; PBZ. zhlc<>'t'Xit&i[&frb<offikZm%1±tot>fiv\ < 7^7 3 ?f4<0;|4 
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BE fat/' o Z c. itii> S (fcfc’L Hypermnestra ICfl&in). 

#fiSc4“?>®l$&}i Bhutanitis i Parnassius 

JSt?(i-f^Tr[])£< , Lfc^oTfa»ii>?.-&Wit 

3Mb b/c&©i¥iJS8T £41-5. C® TWfePJ ©fe^iCo©T(i^t?S>S^, ftJt©^jt'&ff-29;£© 
ife-tfe-SMiCfflfM (Fig. 2, *E|1) iii&x©MteSfe®i4iJ»rSft3. 


n. § im 

HT, i>XAT^NiH©4mco^T, Fig. 3f£b&b 

fcfeat^^ia, #£ttcT£iciftttb, **»6BI©fcoit 

£•*>-£. Blf&ffl • ifiicol'tii bTfflSAW'fefi©''' 0 *^©ISSti Figs. 4~ 
i2tc^b^. t*, ^x^Kgij-yr-r, Fi gs . i4~22 tt^bM. 

&wt<oM%:&irzm~zi*ftfe<D a©^ic, t*^itffl®a^^'ftbT©sa^ii#^©ifiaw®a© 
•Aft, t^^©43-ei^©iift©^ic, 

c©i‘5tt?fe-?#(RStifcfeaii, £*©JH**, M£bT0$Wb*f57bfcl$;&T?fc3fca (S# 

a) *^ : tb7©*®®©ttffi*fiffi67|(c^s,b-t:i/'>s, i#x.a. c ©#&-?«:, ®mMtzm& 

aojtto^ttir'J*^, ®«iaiWiHI©2U'JH-e, <D0rttfil(*:»o^tti('‘JllT?tt, 5£®3MU©JIfeft 

®i®«, SMftfei-f©fclWi© 

•5 ;&&©& & 3. 

#Mtco©T, frJR-f 5 8^7012 b, a£©&©# y nrtlc&ftf-et/ctfeHab, A. 

M&k, B.%m&i<D%M$3ftik : i:ft¥K<D'<*, C Z. fc£b|$&©^flgli«EJ££^ 

■rtciife, aaftigottwtiif^icsb/c. tfc, ctiRWit, ^jKffi±ft:&y-.5pi&©E?!R'?* 
-vi©?KS#£S#, t©HHKioi,'Tliy*y h©Eflfc*gbfc*r;il (1980) ©4ft^W5E 
istMfTtp-c-e&Z<D-c, itiSWft&gTI-bfc. 

g*£A^Ti7<£;fcofcaito©Tfi&aft)!gfe©jI'feEI)ig-‘f>, Ackery (1975) ©H6^X£# 
#ftbfc. t7c^2gi± Ackery (1975) ft, M©fn£(4;H& (1973) JCbfc*iofc. 


1. Bhutanitis ATKINSON b/7 U 7 7/\JI (Fig. 4 , Fig. 20) 

A. lidderdalii Atkinson (S ?), A. ludlowi Gabriel (A b), A. thaidina Blanchard ($) 

A. ®f44b mWttA». (R3KJ-P, £ITIrI«) ©57^b 

* 6 , ®f 4 rt 7 i± 4 i*,Mt;rti (1 b fcS&fr &, ®SPiR 3 K^^i^iCT 5 bfc*^»©icSll^, jy 
TIrII*) li£S©49#T®^4'*>oit>!fcl/'». Rffiii£t>a6T$;£b, RRttlO® 5 
btitefr-otz. 2I(|itJ--, 4*^SuA^Sft4-'5Mln]^*'2». tvbt3>5tf>IR$}-ft ms 
A-iJ6£>ti, ^ffiiic©gH^-^EItr. 


* #i§8?WJgfi Fig.4~12 iC^bfc. 1--<r|Sl-l : &^'C'}ffiV'fcbOT*fc5. 
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fi'&ffl^X . 3Stt+ifei4Sl|#tti**ISis|fttT?*S!l3£, JHT0HO L^K. SS14r1il£<, 8R 
f4®< t^iKibti^. 7HR**KI^»i8|-r5fc»7^tt^-CitJ|ilE<tt5. ®t<«W^laI 
( 2 A) ifi&htib Z>tlZ>. 

b. #amip5«i»**^^5pffT?, fflft© r-b-^7©^#j su mamxA-m 

k%w^\ nfe*-c^*t3^R, jtfein?2^R-r5afii***s. 0.5mm tea 

■tzcoA. w:mw^min t>**oefeH (««^£*©ttttT?&*fefcji*.s) i*©J5H©3t}ife®i 

©9ia***3, fei!J6fei©t4 X*vJn 

3 ©i © 9#!££io*i, #«©^niit^T#feffi#^P©^®«i©^Mbttftft-C*2). 

C. 2 Bi 3B, 5 Bi 6 B, 8 Bi 9 1 H&ift 

a. (13 + 14B) tt©$bSb<rtJl£<, 36»oKfflT?ttW»K:2^sna. H±©#lb£© 

i < {CftbKT(iii^-raM|B]^oJ;©10B, 11B, 12B©3*0 
n^«, #Bicij©T^(c^fftbT©a. ®ffii;iiiiBii2B#!»^-ra**, 

$tlA B. lidderdalii ocellatomaculata Igarashi, 1979 ©A(4, 54$tLfcttfil ; &l%l#bT©5. 
tit'feiM3Ri6R^L, 2 Bi 3 B, 5 Bi 6 B**»^fS. 4»®rt©#SMittlEffi 

7BI4©$bSb<3&S|-fa. 9BJ:t)4MB©**tt&ffit4 4~6® 
K:fe©T.fc<ftfS;Sn, lidderdalii ®ffit?!410B, 11B, 12B, 13B, 14B©#Hfe^«^St'5 
fji, thaidina i ludlowi Ti413Bil4B^SS'n"f'2>. 1 ~ 3Hotels Y^Sfeifa *9. 

L, cnicffi$n/c^-ei3Bil4B^|4^b, ^-^©rfi^lfflX ii%. 1 ~ 3STCI4 9 B*»5>12B* 
T?©»^*** &n, £©Wfeffi£$fi!^f £$$*&;&* 9 B~12B© 

i©^fe©®Jfeii<|#^bbfci®t?*5*>*ft^aci«^SJCHin7*a. thaidina lJeMt 
(4, «®2, 3S©*fe8EI4 9B~12B$©rt;J%ICttKL, 

lata2^©#fea36**i»&na. cti&2^}4, *©ffii36»&«*fb-riiYii2YT*a. 2s 
©1ffeSt411Y0&R{c;fc{?, WfeSi411Y& b< (4^©^ 

^■©10B**i#x.btia. Bhutanitis ©Wfe®{4«?|&©^T?©^fc«t 9 fcftfflfr 

*#Ti411Yi*©#6fe«|*43i'i b 
r<t©aB*10BMlB, fcb<tt*©W#tfit)*©T®j£;$ftfcfc©i2fi|l(rLT*&fc©. C© 
«fc5tt*K©&fiS©lH*^JSfcH:, nasi < icry/'f- 3 ?±f4©&Hitc>3< 
ftTaba. lidderdalii '77(411 Y, 12YiflBr£tl'5'hft^(4 3 iHT©^!!, f>ti, Bhutanitis JHdHfcT? 
Wfeffi(4 1 ~ 4&&lQWi%\Cl&t>tlt£l,'C t, 4>4t>'l jg© 9 B~12BHfe®iC^ 

fUI4tofc<^<Cifr&, 9B~12B©»^biHfeffi©ttJaJ4lEft (IS) *»&iraiCfiloT 
ilfrf att®©4>©i#X-£>tlS. 9 Ri4 6~8^-t?^£-f £. 

£fti^fe^*5|g/h-r5©^c©M©#®-e*5. 

2. LuehdorRa CRUGER 4’7? 3 OI (Fig. 6 , Fig. 22 ; Table 1) 

L. chinensis Leech ( S 7 ), L. puziloi Erschoff ( $ 9 ), L. japonica Leech ( $ 9 ) 

A. <P&. ml^i4E^-^aHft®lc®< , tbSft(4*HI©615fc'Tffi?4i LT(4TJ», i|ffitrfjf4£ 

ft©63^-e®f4$t>oLferf]j£©. Ml|R©#fttt£K:f4^fb#fc*3, 7i?T±mM(D puziloi 2m 
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Table. 1 Oct 

&*a©fl4itt#^-ei£Ab, 4K©***SSfflbT@R£fi£fcS. lb Bfctt2HU«9 i©t>bS b 
<®*A, *©|ffltt«<«Ab, 2 R4gjOfl^cS:RO^ffl®***5. (fSH 4lRS«fc») WSl'' 
(42:39). K^(2ft<, 8R«ft< TflJBklcab, 7^ttSK^i1n?ift5. la HR** 

£ 26 £> 'S. 

B. Bhutanitis X’O&i 4~5^i£, ^-fe©5fe^i± 
«SH,a*ffi©*»tt*)-f*‘KttSlittS.^feic«fc5|^©«tttti f '‘. iS^ii+JW? 0.7mm ic 

ars. ffea®W‘fea**®-rsi#»tta*3fc*©tt«n?*ife'^*i3. jiH©sfe«ic< 

C. Stfi!liC|£fe&£&< . (fc/ib, 5 + 6 *9 (Fig. 6 

©R), C^T/^^'fe^©}S6!l''7?Jb■5>M©^^bS). 8 + 9 Bii 4K^srilstttl'5. 

lOYiDfcftaaicii 4 *©«&****. *^«©Jiyfett^«c©#fe*IKJ;o , rrt#Mc2^sn5fi 

C(D^mUttUfC(D^mS + UBt^o Ct<iCtl<0, B6^0 3M&& 
A^lOB, 11B, 12B tf£Z. ir&t, tt£<0, flb©«T*(2&414iJt-fe&tet" 

^T13Y-e*^©"71, Luehdorfia C tKtii. —Id, ^ic©^* Yunnanopapilio 

-e\±, Bhutanitis IC^btl^lilfclOB, 11B, 12B©HHsfe© •) t>, ©11 B<hl2B 

&M^'(C|n]oTa-&-rS^i : fi©ttfi^^5»ri'S. bfcA*oTHt£(1973) ©»f?©«fc-5 fC, Luehdorfia 
JEffi©ft:#4IUfe£10B, 11 + 12B, 13B, 14 B £ b, &&&%.&&% 13Y *#**£ b©t? 

&Sfi3R£^t, 4>^"^1±^©S^*^ 3 BIT, 7 B£T, M^Sk^-f 5. 

fro 4^<fci3 iittrS’T'te dc ©ftflSttfc5,fc>*U£l/'‘. 9R 

ii 6~8^T^£b, 8 + 9 B(i eM^^tCbTrt^tC-rtlS. 1 ~ 9 Bfr&12Bftfrid-t: 

©M^frliS-b, W-feSti l^fr£>5St-^t>n-5. 9B0lib5<, fro*©ft:fritlOBfcfc 
iS*>nSJ»i!J*i:10Y©ScfeH3&*A‘)«o/!:-/-y*** t)» ^©^CtM*t *9 t < Hfe^fr 
i>S£t/''-5E?iJ ; £rba6'f. 13YtelSIii£:fc©T^'^T©gfr, %M~£\± japonica ®.&fr!i'fe£££&. 
bTlI'fe&ijl'fe^iifiitl'e, rryffl-B* (L. japonica ©M'fQ^J ©EPic^-^x., 
(1973) frJg$bfc<fc-5 Kb &8iJW3 J £ | 4 1 'C.'£b, tii^SfJli^ft'fr oT®cW1£(£:frft 
■rS.k^K«)R3nrt'S©!6**ll©‘KF*tf*S. c©^fe®(4;, J&*©g»»3^;fc£#©ttftfr 
ate^^awiicfeo-c, a*# rtt'tis&sj 

3. Yunnanopapilio gen. nov. 0 y-t-yi/ft 'J 7?)^% (Fig. 5, Fig. 21) 

mansfieldi Riley 1 a© ? S*frft S>tlS©3-T, CtlfC Bhut¬ 
anitis 1C0tIS£-££> ti~C Wc. Bhutanitis © * tit? * 3 fr, ®|& 

asr^^^-bbsb< A^n, sci, ®*a dc B3 • 4 irhiic< 

T 4 • 5lFW^HSb<iM'Ci, 7fcJi 6 K£¥*t1'£ 

fcJ6 7l©lllWg^felkt?.ai:i, ®M^Xffi^tellB£12Bfrik£-f SMlSJfrfctb lOBill 
+ 12Blilb • 1C S-eik^-raci, ©ti7Bi)S4 • 6^-eiS^b, 5£T*t>iSft-f3e£, ^ 
Luehdorfia £^®1~£tefe£Mx-T:fc <0 , Bhutanitis t Luehdorfia ©$Hfattte&©JR£ bTSfci: 
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fiiM&'ft'IKffi'&MZ-'Zb'' 6 C t fc Bhutanitis 
iCJi^. *S©H (jfcfgji) 

©5£S^(c(i Luehdorfia t ^blST 6 IfiiS t 

Ackery (1975) 2> t, 

M&SfbJiElKi^:S©60#T? Bhutanitis id 
fil&fl*ll£ll< "t Luehdorfia i^iSL, MI& 
rt>ii^:ft©49^'7? Bhutanitis ilRl®’<7^>'5. 
l&^tb^ftfi 4 fcSidfrftdS© (47 : 
54). ctlti Bhutanitis <L L Luehdorfia L t> 


4. Parnalius RAFINESQUE (=Zer- 
ynthia OCHSENHEIMER) fid X7<r 
/n) 1 (Fig. 7 , Fig. 17 ; Table 1) 

P. rumina Linnaeus ( S ? ), P. polyxena 
Denis et Schiffermuller ( S $ ) 

A. /ML. mi£0(d J P J P§#|3M'tL cbilfili 
^fi066^l7 Allancastria Life 1C4F?4 1 1 1 
i-oifeft©. SfJ^FtJii^:ft©58^-e Lueh¬ 
dorfia lc7A©^rtu£;©. MllR©#iKliE 
9 bZfR£T3ffl[S] 

ifiibiifi, JlTJttR 3~R 5HUD&Sffifr& 

(Table 1). tb 

(i ©. 


Table 1. Infraspecific variation of the venation 
in fore wing Ml among several species 
of the genera of Parnassiinae. A, Ml 
arising from dc; B, Ml arising at an¬ 
terior corner of DC ; C, Ml stalked 
with R4+5. 


type 

A 

B 

C 

Luehdorfia puziloi $ 

8 

1 

4 

(ssp. puziloi and coreana ) $ 

13 

2 

1 

number of specimens examined 

21 

3 

5 

$ 

Parnalius rumina 

7 

3 

1 

9 

4 

0 

2 

number of specimens examined 

11 

3 

3 


Parnalius polyxena 


number of specimens examined 

15 

3 

23 

$ 

Allacastria ferdinandi 

2 

0 

0 

£ 

3 

0 

0 

number of specimens examined 

5 

0 

0 

Allancastria cerisyi 

13 

1 

0 

$ 

1 

0 

0 

number of specimens examined 

14 

1 

0 

$ 

Archon apollinus 

2 

1 

0 

£ 

2 

1 

1 

number of specimens examined 

4 

2 

1 


©. t^«4 mmm<, 8fu±wcigu 

B. dilutertu£< , It^tSNitbJtgT? 0.7mm 

icm-rz. ika*feaEo**»tt« ( ''6i;sL<*»T?, rumina ®mm 6~8ma± 

iSHJtt, HSJ IS#**#, ctiiic©/h^-e©^*#©W®]^*irtJ^ML, 


C. Ml$0©^S£ii, £ < 1C rumina "Pi < Mb, 3 R, 6 R, 9 Rt^ti)^ £>tl&. 10~12B 

(13 + 14B) iifWlcoi < gAL, ^~H^©15Y£ 
fe< . 8B+9R+9 B^feti 4fc£:gi£ LTpWcoi < -ftlZ. 

flkiaT?li3R***t), 7 Biifelt^itioTUft^StlS. 7 Bli dc ©WUyt? 

i<^-i©f)tl5. 9 RtiR^'t?, lb~ 6^£ 7S1C&3#, Su#t?iiSffi©)bll | l'7? 9 B^ £>12B 
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Figs. 14-22. Basic plans of colour pattern of the genera of Parnassiinae. 14, Parnassius ; 

15, Archon ; 16, Allancastria ; 17, Parnalius ; 18, Hypermnestra\ 19, Sericinus ; 
20, Bhutanitis ; 21, Yunnanopapilio and 22, Luehdorfia. 

Fig. 23. Basic plan of colour pattern of Parnassinae reconstructed. 


t-ecDm&jbm&L, i3Bii4B^^ 

«U (+I0 4-6Y, 8 Y, 15Y) 
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5. Allancastria BRYK yPH (Fig. 8 , Fig. 16 ; Table 1) 

A. cerisyi Godart(3 1 Iftffiiiift ferdinandi Stichel ( S ? $0 A® A 

A. /hM. ftJSti—®f4$i o i t>5©. ff!@trtm£ 

*©52^t, wm'. Miit&mb-c'pmfrzibz. fl-mi&mrmA -rs»*n, ®f4>bc©s 

184114 #^ToJ;<gAb, 4l^©*fi^mttSSjB*J§Jj£-f S. 4JRftJ; t) itt© 

(42:34). 4Ri5«m£«T?SSEb, 5Mi 6K©Hffi«^SKl£©. , 8IR«ii:*S 

b. HW*«fi/, 5tffii±T*T^aib, 

$g<, 0.4mm ^)®.Wfeffi©»t9Bl'>'6b.Sb<ftl\t(faXffi6~8S©12YK cmsyi Ttegfe 
©, ferdinandi THijtfeOffitfcj&sfcS#, C©IB#KH:#3||K:iE»3, $fcii&#i£©®^tt 

#»*»**. 

C. ffiai4l6'fea ; £-A< . 8 + 9B(i 4R*J*ICrtftlt1*tt, 3 £> < A#P. 10B, 11 

B, 12B te£ff 2 *©!!& £<£*#, lOBillB^li'^bT©?,©^, ZUt fcllB£12B#«£b 
T©5©^, CCtB Luehdorfia ©Wc/<£?>t,\ mf!££££o/c. 13Bil4B«a-&bT 

^a©3R(i^^b, cb^© 2 + 3 Bi 7 B« A^MWfeSTic(C^if$tl?.. 7B12#§:iT£ 
**, #a©rtSi5^feft-rS<b©-5#tt^fco. 8 Y(i)S©. 9Rte6gTAI&. l~5ltli9B 
~12B#&£b, /W£©WfeK# ferdinandi iCi $%>*), cerisyi S\Z&btltM'. 13B iUBteife-g- 
b, *>o|5SkK2^SnS1ilqI***S. #ffi©4~7 Yt 8 YKSfeiftS. 

MibTParMfa i£{H5#, 3tfe##&:*;b, S©©^c©a©#®T*S. ^<© 

#'fbl^S ; £‘^'7j:A ; 5©T, Ackery (1975) ©Aot^ Parnalius 


6. Sericinus WESTWOOD /KVTTTYxJi (Fig. 9 , Fig. 19 ; Table 2) 

Y montela Gray ( S ? ) 

A. ®f4Tut—©2'fbtt^fe'b, itpM. liiaii—faHftfKi£< , Tgftii 

£:tt©61^TtbJi. tilfciim££©56#T!*«>l£l'>. R 3 *nfiIi>?)SibtS4t2 C 

4 #fc-e*S£ 3 ft-Cifc#, C.n«iEb</Sb'. 143ffl^Sb*iC5, tttTliR 3 

5fl{fc©2f;&*£b>;&*> t|t7(4:R 4 i R 5 ©44ilffi^ (Table 2). 

d0Cii Table 1 ©i|g**-&^-e--5«&«,fflIlSI51c;#!^51iflR©^K^«, &'-f b&)!©»/£ 
icSg _ e/j:©^-^-^S)Sib'Ai:-5. ^TS®nP^-tfliriCr. 

fciS©fl4lttS1<SAU (iitl<, IS^ftb). T^1±4R 

ft-fcDft© (46 : 39). SSfij£< , 8M(i©?.bSb<ft< T^81icab, 
b>. 

B. *9 iA£©M|S)#£>5. 

T 0.6mm, WfePli©?. b 6 b < rfi)£ < , fr-oftt,'. 
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C. feSfii®©, t < ItMM-zm&iji'&fcL, 

/«£ t), Ilf 

£<K-t©£fa**oSfc, &ffi©tftJ8ttjl 
MT7*£PJ§ i fc £ 5 . 

®fa©^fe^fett9R©****t»6n, cnt> 

3^3 2 + 3 B, 5 + 6 Btt ilftf 5 fgfcjtf* 
3. 8 + 9 Bii 4JR£:^it bTft^tt-^tl, 3^ 
■Ptefc* S> < #SU£l\ 10B, 11B, 12Bii-o- 
It 2 £ ft (9, FWoH&OfcJE: P, < 10B) (i 2 , 

3STJ^ittS. 13B£14BW:ia£b, 

fimf^iC2^-ra. 

$yS©3Rtig£b, 

7 B (i J; < ^iS b, 8Ybj£b'. 9 Rlit 
^TOgKtiiSb, WfeSfi l~5SiC*bt>n 
S. 13Bil4B(iaffi-ei6^, *ffiF?5>lib, 14 
YtegSt-feittS t £#<&£. 2 Y, 7 Y, 8 YfcT 


Table 2. Infraspecific variation of the venation 
in fore wing R3 in Sericinus monte la. 
A, R3 arising from DC; B, R3 arising 
at anterior corner of DC; C, R3 stalked 
with R4+5. 



type 

A 


B 


C 



sex 

S 

$ 

$ 

$ 

$ 

£ 

Manchuria 

fv. 

3 

3 

3 

4 

18 

2 


fae. 

6 

0 

3 

0 

10 

1 

Korea 

fv. 

0 

3 

3 

3 

16 

3 


fae. 

10 

5 

7 

5 

19 

2 

China 

fv. 

0 

1 

1 

0 

1 

0 


fae. 

5 

2 

1 

0 

3 

0 

number of 

speimens 

examined 

24 

14 

18 

12 

67 

8 


tfl3Y«efe£tt*C£***S. 


7. Archon HUBNER ATjv'JXa'/ y/'JU (Fig. 10, Fig. 15 ; Table 1) 

A apollinus Herbst ( $ £ ) 

A. /hM. tpm9:li±&<D5796-<:tpm, ltrftifili^fi©50^T?ftl\ MlCDM 

4ficSiC Parnalius bW&<Z>&.!&1fl%>& (Table 1). ^^©M, i < ft 1 c t 2 

(35 : 37). g^fiRC, 8 fUigfif] bT^SHc 

B. $$*&{*(,’>£ b£ b<<KHtb, a^TfiH®7ib>bR^t?*S*i, Mfi4 3 ^©3tfeSl$©<?Mii|? ; 
tti7ii9^H^&EVbT©§. ^ffiTfigiia© 4 B, 7 B, 8B, 9 R, 9 B imfff (12^) ©$ffl 
J&&. fcS©8BKSrf5*#©-8Y*»&12BST?£ffiS (8g) ©ffllbfefc <fc (1 g) 
©H'&^i^a©6fe*fia*©#aPfCSffibTl'>S*b flfe©®{4Tfif■-iTjfiibfcliJTittCP 

aMffifi*iit2bb-rftbr-b, »J€;tt»{ic©fe©§i£*^^>^^^o(c^-rsfcto, 

Offi®, £j -o X.b-h'ti bti-S. 

< , 0.5mm, j®£T, ftifgfi 6~ 7(DM£M&. 

C. fflmotpmicit 4 Bt 7 B#<fc£©&, 1 B^, dc {Cf£b&© 7 B&XV&tZ. 9R£il> 

fs.0 8 + 9 Bti l~4STifS©*SPfCgia-f^ci7j:< , 10Y, 10B~12B, 

13Yt>IHI8lCt**KS£K:jfcS. 13B£14Bfiik / n b, < £. 

1 ^iC^fiT 1 B~ 7 B*ia^bfclll : ^©^ ! '^|ia^< . 8 B~12B©f# 

b<*M8fcfti£b, a©+*®li8Y*^iCi'ibfcrfJi£i'‘Mfe#T?ij6 6n5. 
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# C13+14B) liitHKt'. 

ISKlctefifrgmasi^bS b< , 8 RT9 8©, i < ic 

^^t?i±c.©|ffl||^©^3#^t)S©. aETti, HlfKiPtttoSfeSKfi 

Sf SiSBit©A, c.© 1 Hf^ S tfcSfflU^a^lfcTS. mia3^4 BT 7 B©rb£, ^©fJ^SUlb^& 
tlSttH^©it^e>f!]®rL/T, A?fc© 1 H^liAbTcl'' 3^©lHfT S 
ns. cn^HK (1973) ©<fc-pi£, Parnassius SUCJKnT^ < 

^lt©sj iiwrs«:i*Jsa^S3Wi, ttfctMtfcg-fs. 

*M©fea«, #®P©l!T;tt(titTSiIBJ!®©^A, ti8 B~12B©fl-«K©gffi, 

8. Parnassius LATREILLE 0 X/'Cr<f/\Jl (Fig. 11, Fig. 14) 

C-OJHIif C-fcSlWfci*, a©B»^3EJ1, $ &KW:*|©$HH* 

f'&t'&T&S. BAtUi 3S*^^U, •€r©^ttW(4K ; & B J5>^t^1‘S/£!6{C, Parnassius 
©fftMif£SlJKfrS¥5ET?fcS©T?, AfgTiiil'bAoAii&S^'B&b, 1 Jit btft) . @T$3te 
2A® i*J *9. 

apollonius (8 7), honrathi (8 7), bremerK 8 7), phoebus (8 7), actius(Z 7), jacquemonti 
( $ 7 ), epaphus ( 8 7 ), tianschanicus (87), nomion (8 7), apollo ( 87 ), mnemosyne ( 8 
7), stubbendorfii (8 7), /zoewei (8 7), glacialis (8 7), eversmanni (8 7), felderi ( 8 ), 
nordmannii 7), clodius (8 7), Orleans (8 7), hardwickii (8 7 ), cephalus (8 7), acco( 8), 
delphius (8 7), stoliczkanus (8 7), imperator (8 7), charltonius (8 7), inopinatus (8 7 ), 
autocrator ( 87 ), szmo ( 87 ). 

A. hardwickii trSI^Ebfci C 

*>}gfr<, U«t1lli^S©K^T?+J». R2 £R 3tt#itTT, bfc#oT»IHRttffe©Ii*K < & 
1 M 1 R 2 + R2 + 

3®Rd^ c i 3 '7?—o|5R 1 c©Ho©J^®©|E^"S'^®M J ? :> Mi<8^SiJ$nfcc.£#* 

£>£#!, IH§:©®!i: ; £©T*tMg'etet/''Ctfi Table 1, Table 2 ©fe^&#x.T0J . 

&3®©ft$SW:£ili. 4HR£^§. Sf 8MttS< T414i(£#b, 7^(i^rfi. 

B. ^S© : g-®Pi4:fSP3*7j:^bA'ft ; Sr^a ? fcHft^, ft3&s=X1-S*>©*>£!<■*. R&ftKWJS 

^jjg^ (13 + 14B) iCWcoTiUCf®©^#*^ tl&tztb, $$l&Ps!K:Pslj|£ ; &£b£. PeBK 
btua, tiia'c : fcMSK)£©i3 2:)£< fcsffiifiifr'&s- 

ft^ S *9 , ■( K 

Ifctf-itSlili < /S «9 g^Rfl^5>-S. A rtf bliua©Iife^^#fe^'^(2P$H3;ftl£< SEtt. 

hardwickii © <fc 9 rt£ PIS © ISiS b rt:a ©#$rT* £ o T, stubbendorfii ©<fc? 

(tb, aBJ^©o<t©ai?(i, ag©T^T©PI& (Hfe* 6fe££t>-f) (25fe©<!:a*ortc?igli-e, 
ATS. -€■ bTlijSA'iiBUl&ai aHKT'bT-iijflAZlb, 
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-5. Archon Parnassius Tti 

ao**Tftt^«*t©KaiJ**HjiTr*S. *fc Arc/w« ©J;5fc*J*ttl/C£&S 

SbgJfiifi < , hardwickii Tfi 0.8mm ^Ci5. &ai2B$©WfiPiiSH©llfeP<fc*3 
^NB©flJ#E>£(,'. 

C. C©*©S*Wfe«{i, 1 B~3 B#tt£b, 3 R, 5 B, 6 R, 6 BjWB5*c, 9R 

< irH&« 1 b~ 2 It t> o £ &3S©K®lcge®-f &#, a&liftftfl 0 T 4 BTertfl-Jc-fftS c 
iteftbb , cn*nOB,llB,12B©^-rti^icSS© 

fr, Dfeteteofr, mV (413 4-14 B 7?, frttbirfrjSlY 

tilJ3R^i<iiL, 7BI47, 8Ii l~3IIC*?.t) 

ft3©^. 9RI4 6^-Ctt«5fet-5!6*flh©^-Ctt5Sai/, btfbt* 8 B£ 9 BKt t) tfrttfclBtttiC 
*©», 4$£ 5££ttlffl©Rtttt*o-< tf&Kfe (*-t & < 10B£11 + 

12B(C<tDffrnfc) SStt^lbb, fco£fc«af-Sfc©T?fi6g*-C£t>ftS. *®&(13+14B) 

(4mia©i-5icrti)[E< tet,\ 

**©feStii, J!*£©lffl3iaffifcKJ:S*6fett©Ji*£, 9 R^#feffi£fe£ bfcBSttftfb, fc 

i #*» a commit x 5 aw!® £ -r 5 . 


9. Hypermnestra MENETRIES — ir 7 X; h' 7 Y / \ jff 5 (Fig. 12, Fig. 18) 

//. helios Nickerl ( S 9) 

a. /hjg. tpm&te£&cD5i%z*&n u 

&rtm£H©53;£7?+Ir. R 2 £R 3J4^ft*-f 1 &»4-T5**, FJt^15S^, ^©M 

ft^&iU5^©3, R4 + 5©*I#5^&T?5i©l^ibofc. ^igU4£li7?®£x.#< #, flkJ*£ 

Mb), 3§Rt?fe o £ £ii[p]#£>& (£ < fcflttcfcb'T). 

tfc»ft*tt»RH-C*>rjWcm*, (39:35). S 

8R»4BK#14Hca-r5**, 77SfcfloEfH£r|jRt\ 

B. #jIPlif#P3)^, 77tf-x* >©✓«—* TVSlS flr^awa Wyatt 5 

Ab l^'irx^ y©^ y b^®S maxima Grum-Grshimailo <h/vi;^)'4ib&b 1 . 

3i*l3£A,£We*£. 0.8mm Idb, o fc < 

M7?&£. i2B#i£K£<itfe*3&*tttr\ a©(fe©®fi[ji:c:nK^s^bbfc«$*&*s*s©'ett<s:b> 
fr£«*bfc**, 5Sj|T!#tt*»ofc. 

T**# (mta^8Y, 10Y, 13Y, mi$»ffilOY, ft&$ 1 M. &3iKffi2^13Y, 3S8Y, 4 
S10Ytt£), #feg£P£ffil^ 

©&©7?i4tet,->. 

C. tM9ii2B, 3 B, 5 B, 6B*&fc, 4B£7Bt>/MB. 9 Rli 5, 6, 8^©<?MC&5>fc>ft, 
8 + 9BB1, 2M\C Fig. 18 <D&5\t&bfrtiZffiftijt&WL&Z. 8 + 9 B £ *Mk&© 181 £ tilt 
feStau&bfr^ , ctl^lOB, 11B, 12B©£ftKS£©M!l5tHirc*S. 10Y#ttr|ii£l,'. 
13Yt> ilJj£li'‘*®-ei3+14B«mf^K 2 ft??>&$]&& 5. 

tMlfcli*fflfc©*3R3&**!5, »**©! B~ 2 B©J!lfe«j&*Cft ££#■**. 7Bii®B-ei 
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9 1, 2, 5, 7 me, 3HST?li5, 7 

mic<D&&Z>t>tU>. 10~12Bi±KliTiir1ij£b>*saffiT(il3YiC^-r-5»^©^i7j:^ > /!><£& 

3ti, -5. 

KffitimJS5~8^©13Y (££(£ 8^©10Yfc), tI4~7Y, 8 Y, 10Y, 13Y*s6fe£ *£ 

5. 

#JI©fe®«£fr£ 


M. # W: 

1. 9x/<7y/'iEf4©ia©ff£ft©lfl5feftttii 
a. 

M£E (I-2-B) ©fmftiC<toT, ^X^'ry^®f4©^«, ®'W£, ©BUtiaife 

tmfeZtiZ. MaMid, MfrSrittOftE T/wites KIR 2 £R #&bT©3b£^S>, 

Hypermnestra £ Parnassius bb’ b R 2 £ R 3 ©life-a bWib'b £> -5 C £ Tb4H7b$ tl S . 4 b > 
Sericinus ©illfitR 3 £^ b, C©t£SI* s ll.5teW£#;b £>^3. M 

1 b. 4 J SR:5)‘t£#s#2E'3'5©td Bhutanitis (&'££>< Yunnanopapilio b) £ Sericinus 
(Db-’Zh^, cti5»©M***®-C*5*», iMbiUre* 

Bib-t s c.£*>&, i»iiR^tt©»Si£«a*s©itf:*tta©^aft i fc*¥»Kifif-r5fc»©«Ffti? 

£#X.b4t-S. 

®i»©'>n^ g vft-zmmtz 2 a#£< ©js-e^b-c&o, 

i NF4b _ e, 2 A#bRSSWK# : &'4''5 Luehdorfia ■%> Bhutanitis ©tt®#® C £(4@-5^±fi 

titt©. M2 £M3©aSin7©g£4>, 7£****fcfiloTftt Sttffi, *«kt; Sc+Rl ##£b 
SttSISd Tineoidea £©it,K(C<b t)#'fb£f!j®f$tlS. 
cod; -5 it bTbx^‘TY''^li?4©a®bbt£aiiR©J@£oW : Rj|gid Fig.23 ic^b/ci ■S'Tf&ofc 

£*s$ns. 

B. IK » 

saniiTE^Ru, brasttic*/,£i9, 

^i§i3l§;&s&5©;63®f4£#dt4l® bfctel&'PcbS. Archon V Parnassius (DM Ifflli. iK®®— 

(Kd®b) JtfiHb, lft©a©+^©Wa*©#fb*#oTi'S©rtitfb£3ftl 

b<ft*T7, tftti^iigf—»««**£ t'5 lEfbSai# 

^Sitl®coTgSibb/cb©£S®?£tl3. f-5£, P-4 
$§■££>•5 Hypermnestra © H43®!| ii'-fti b £ fll ®t $ tl § . 
IHI(CbTt;ai2Bc| a ©Wfeffi*«gK1'S^i&(i, Bhutanitis ^ Parnassius Ttdj§H©^3P£ 
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AUte < , Luehdorfia, Parnalius, Archon T(i ©£> US b < )MbbT©S. PllI^InlA© shift 4b 
a©#^©®fiC©S-K^b^S-t>tLS^'^#'fbi#x.&nS©T, Hypermnestra <D&o 

c. ■& m 

Fig.3fcjs*tfc29^©a*Kife^*s ( ^©#^ic^b<Ai&-rs 
fe&#£©&©li<h'#lbbT©SC£iCf,j:S. Figs.4~12^f>, &a#^© 4 B, 5 B, 6 R, 6 
BW^££4>?g£U 13B £14Bte mIffl£(D&T*m&L-a,'tzCD& RmcDUftM&Mi: #x.btlS 
(Fig. 13). 

mmmmmttLfz Archon t Parnassius m©ft«-?{i, <&. , 0, 

a*T?iiHfe^©i£*icj;5iii^ba«i***aur*i»&ns. c&ctfrb, ma+srt©nfe 

10B^?>12B(C^btT(i, -f^T 

©H'Pl4'aM[S]^'S-i to btlS. Bhutanitis t Luehdorfia ©ifci£"t?t411B 1 12B©ii'n L-, 

cnicanTioB^gis • a^-rs. ^©MTfeen£Mrbftsib&s£bt:©s©rib ^niiio 
BiiiB©»£©:£;Wfcff$-5©fr, abS©«©-fti^©llfe^©^.^#o-r©s©^, sft©i 
t5*Wr#ffl*T?*S. -Jt*lfe©iE#©PfJ^ Figs.4~12(t^bft. 

H±©^W'icj;oT, £x^ry''®?4©fe3S©Bip&Tt£ffiSi Fig. 13 fciD' Fig. 23 ®i;)t 
fo-ifzb ttS $ ti S. 

2. a©*#cfei-f< 5x/<7y/\s»©*u^A©*it»tt*©iMWt 

CilCiot*® 

ffffifJjKitgcfi-f S C Zfe-f ©&©-e&S. b7X^'?T'!r^ N ®f40lSM'?t>, A#8t£<t b> &bffc 

i(BK, fiSc*©T@», *W3, W, J§£S§5, ti£®£s (Biitflb, 1959 ; = &, 1973);® (Bffi 
fib, 1959) ; ftS&lfit, (Ht£, 1973) ©l&ft^/j:£tlT:fc0, ^ifc©W(Co©Tii?S 

(a*, 1971—HSicis). t*, 

©Tii, £+fi (1979) **.-Cii©jgK©*Kt> i-r 

©T^Sftjjg^-lSiScifc-rs. s©iiii, *©^$^^-i) s^y-f 

3 ? ^R^H^bF *:#£•, S*^A#T#7j;©a(c-D©Ti^KBIK^(c < toT^Sg 

A. 

mf©©tH^icfe ff t, b7X/-i'x^VN®f4 9Mico©T69©^®^<i; 0 abbf, ple- 

siomorphous '£&&&, HMfo apomorphous "b&Sft, -Sl^fPSbfc (Table 3). A®ft 
Tlit£T 1 Bfa?£®©|g:lSt££fbbT&5#, ^Kic{ia^*Sttt>©ift»tttoog!i*j*5©-e, 
'nff'fitiiife *( ^'b'SLl!frll7,£ b ©T?i> S. TPa10(l£it£fil(£O. 5 £KjS bfc. Hypermnestra, Parnassius, 
Archon t?a©^#(i#{b 1"S-, Parnalius o i i#(bbT©7j:©C £#p A^tstlS. 

c. c. a fctffcjgWMc, ^«ft£A < tofc^P^ico^ro^Hb^^^"^ - ftli, 



Table 3. Distribution of character states of wing among the genera of Parnassnnae. White 
rectangles, plesiomorphous states ; black rectangles, apomorphous states hatched 
rectangles, relatively apomorphous states. 






PLESIOMORPHOUS 

APOMORPHOUS \ 


size 

small 

large 



outer margin(om) 

entire 

serrate 



DC 


long 

short 


O 

z 

width 

narrow 

wide 

Z 

£ 

vein 11 

free 

anastomosing 
with vein 10 

o 

1- 

UI 

tr 

vein 9 and 10 

free 

fused 

< 

o 




divergent 

z 

Li. 

vein 2 and 4 

parallel 

> 




straight or moderately 

down curved 

Q 


vein id~o 

curved 

near om 

z 

< 


median spur 

absent 

present 

LU 


om 


entire 

serrate 

0. 

< 

I 


om 

of space 1 

entire or weakly 
‘ concave 

emarginate 

</) 

o 


apex of vein 2 

not developed 

forming a tail 

z 

o 

apex of vein 3 

not developed 

forming a tail 

z 

£ 

apex of vein 4 

not developed 

forming a tail 


Q 

DC 


longer than vein 4 

shorter than vein 4 


z 

I 

vein la 

present 

absent 



origin of 
vein 4 and 5 

distant 

approaching 



BC 


narrow 

wide 



vein 8 

not reaching om 

reaching om 



space 7 

with parallel sides 

narrowed towards 
om 


UN normal scale 

normal 

narrowed to hair-like 
or spine-like scale 

Ui 

apex of marginal scale 

deeply serrate 

entire 

< 

o 

if) 

special scale of 
’ blue spots 

absent 

present 

FWUN elongate scale 

absent 

present 




IB and 2B in 

separate 

fused 




DC 






3R 

present 

absent 



LU 

O 

2 + 3B 

present 

absent 



LU 

Q£ 

6R • 

present 

absent 



3 






</> 

5 + 6B 

present 

absent 



C£ 

LU 

CL 

7B in space 

1 and 2 

present 

absent 



0. 

3 

9R 

present 

absent 




8 + 9B 

continuous 

shifting at vein 4 
or absent in space 3 




10B and 11B 

separate 

fused 


0 


11B and 12B 

separate 

fused 


5 


13.+ 14B 

not divided 

divided antero 
posteriorly 


LU 

0£ 


IB in DC 

present 

absent 


o 

LU 


3R 

present 

absent 




2 + 3B 

present 

absent 



UI 

<J 

6R 

present 

absent 



2 

or: 

5 + 6B 

present 

absent 



3 

7B in space 

1 and 2 





(/> 

present 

absent 



a: 

LU 

Q 

9R 

present 

absent 



z 

3 

10B and 11B 

separate 

fused 

z 



11B and 12B 

separate 

fused 

oc 

LU 

J— 



13B and 14B 

separate 

fused or absent 

t 



13 + 14B 

not divided 

divided anter.O- 
posteriorly 




IB and 2B in 

separate 

fused 

CC 



DC 


O 



3R . 

present 

absent 

-J 

o 

o 


UI 

§ 

2 + 3FI 

7B in DC 

present 

present 

absent 

absent 



oc 

3 

if) 

9R in space 6 

present 

absent 



OC 

8B-9B 

near 7B 

approaching om 



LU 

0. 

a. 

11B and 12B 

separate 

fused or 11B 

absent 



3 

blue spots in 
space 4 and 5 

absent 

present 




12B and 13B 

separate 

fused 


o 


13 + 14B 

not divided 

divided antero- 
posteriorly 


z 






£ 


IB and 2B 

separate 

fused 


Q 


3R 

present 

absent 


z 

X 


2 + 3B 

present 

absent 



UI 

< 

7B in DC 

divided 

longitudinally 

not divided 



9B and 10B 

separate 

fused 



LU 

Q£ 

3 

10B and 11B 

separate 

fused 



if) 

11B and 12B 

separate 

fused 



OC 






UI 

a 

12B and13B 

separate 

fused 



z 

3 

13B and 14B 

separate 

fused or absent 




13 + 14B 

not divided 

divided antero* 
posteriorly 




4~7Y,8Y, 10Y, 
13Y and 15Y 

yellow 

white 




13Y 

yellow 

orange 




15Y 

present 

absent 


total number of apomorphous characters 




31 

25 
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}£K©gScf4£ fcititflnf-5 *>©"?&£#, W^icgb*. 

fg 4 (C t> i^VT-y-Jfcfft^SOftW synapomorphy 
Fig. 24 ICb&bl". 

Hypermnestra (4 Munroe (1961)® 54114: (4 Parnassiini ICfiFrPj 5? -th btvb© -5 AS — t£(1973) 
teCtUcMPnj^-^HJ! ttbS. Munroe © £ *9 &tf Ac Parnassiini ©#®14 t v x 4 £W A 5 IS® 4: to 

0Sffiffi£tt&1*) «Yb-rSAT?*5. 

nstt^oi«*as®-rvf + tWotiiiW& i‘KaifeW<i:tttt'P 
*>-5. tfc, *^o<-oT«ibti.tt®iiiife©«^«ica'5<^f.nsi©TS.i9, tfb5«©ffi^ 

isisti*#(4#x.T©a. fSi 
Munroe i^SSbfc Parnassiini (4 synplesiomorphy (Cti'f < © P C t\Cti% . ® 

^a© $S© MS/t ® <fc tr (4, Hypermnestra, Parnassius, Archon 3 P © synapomorphy (4, 38. BdSlJB: 
ffi©2+3B©^5*c£ 40.5+6B©?H&© 2 &<D A--? fo-o X, Ctreb^T i ;K ; £!£^t'-5©i4Sp c lj4:- 
&;z>. ott)bne>3w©^sctt(i§^$n-s. 

Hypermnestra iiflfe© 8 Jl?-^ TIC Ac© b, 22. 27. miSS 2 + 3 BOi^, 35. 

tdi83l*MiJ»& C13 + 14B) ©If&—#, 49. 2 + 3 B®M, 50. 7 B©$&£© 

•5 J jF^W^®^it>,^©^ *3 8M^-r^T23..M12B©#fea<i:©P?aW*S ; &* ; t-rS©i 
MaAT -5. bfcibt Hypermnestra (4 Parnassiini £ (iijijffl, A> i ft, SI S' -5^ £ 1>©T£> 

6. c©p t gM{4SJ2W©^®£ifcl* bAc±T&a6TiftbAc©. 

l&$lWfeffi©#£}4fpSi^&©Wfel$©5MtiC<k i £>t>®4:&l3, c© synapomorphy KioT 
14 ©T 4 bhiS 8 IS AS Parnassiini £ Zerynthiini £ © p 2 K(C5)-i4 ?>tt?> £ £i4/i!i!&£':fc *3 T#> 
-S.Parnassiini © synapomorphy (4, 21. j5ib©H®iS© ! t i #5J;'fk (@ffiicih'bM bTBJ^R'i Ac(4 
38. MaKffl© 2 + 3 Bfflfi^, 40. fu^*ffi© 5 + 6 BO$5fc, 43. MXffilOB £ 
llB©Sl-n-, 4><fcb69.H$S£&fi^li©15Y0&B&, T&-S. 

elite Ac© b Zerynthiini © synapomorphy 14,10. HSHi-li©Sill Ik, 32. flJSI© 8 B + ( 9 R) 
+ 9 B^#4fc£^ieb XfttltfKirtlZCt., T&3. 

Zerynthiini (4 Parnalius-Allancastria-Sericinus t¥£, Luehdorfia-Yumanopapilio-Bhutanitis ft 
£(Cto^ttS. t5 : #©t>4> synapomorphy (4, 16. I&S3 2A 0, ^#©£>0 

synapomorphy 14, 47. IfeSHfetpS® 1 B£ 2 B©i&'o, 68. @t@5fciIil3Y©j§'SilkT<fe5. c.©ltb 
te|&#4?i4mI£l©S;fe^©5u£ tl synapomorphy ifl&'O, &*1Sit ^© it JtSiC 

£ it£-5t40fci#4 [r1 \y^’S,<J^WAiAllancastria 5>tl6. Allancastria ©# 

fe&©^&i4£>£ &AMC Parnalius HflTT&WiC (StiT) £bAc£jfS$tt£AS Ctii4<S©® 
®KR3ebfc*#©i&*iairj4»fflT?ttt(r''. 

#B«©8&!)ltt Fig. 24 &<4b Table 3 icb» bite Luehdorfia H©3f($£ 
l®U4Bii (1978) TW^WliCS^bAc‘b©£MoT©3e££#fBbT:Jo|rAc©. 
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Fig. 24. Phylogenetic relations in the genera of Parnassiinae reconstructed by wing 
characters shown in Table 3. Black rectangles, apomorphous states; white 
rectangles, plesiomorphous states. Numerals are character numbers and those 
in the parenthesis are showing the relatively apomorphous states. 

C. 

Vxs*7Y''Mmt7Y''? 3 










gTabS?. 

©tl^iSKWitS^-fSCTid/d < , Table 3 ^t), 9H©-5 

( 23 ), sfra#fe 

f 3Ri6R^iIii^ (26, 28, 37, 39), @y§®ffil3B 1 14B0Bl£ (45), itliS3R©?i§ 
& (48), mBillB£12B©:ftffi-e©§fi£ (34, 45), &S*11Bil2B©tt^ (53) TabS. &(£ 9 

jn^TjBttfic^&tis^Ko^awttistt, t9»*£e©£SKfc 

ca»«c^?L«aB«©#s f 3 ), fc»*»©fti*ft ( 10 ), ibisk©#* ( 19 ), 
iilBllB i 12B ©»£• (44), ta*9R©6S?0«^ (51), fcjMEffilOB, 11B, 12B 
©ak-^ (62, 63) TabS. HH©^#"? 9Scb 6SlC%.e>tl6J-mifi3&Ste, mMmlkfrOiHt 
(4), tilalOM (16), W88+9 B^4i4*Kft#Hi:fn5 (32), mbiSlOBi 

11B©»&(33), ttf»*ffifl«#13 + 14B©M!fc 



—£ (46),fc»Wfe8E©4, 5^-e©ffiS(54),^ 
H®E3R©?i!y (58),^a*ffil3Bil4B©« 
& (65) Tabs. 

g|)£ttot,'>-cid]lu$3 dc ^-^©aiSSP^## B, 

td&rtiasif^-rs^b, b 

|6]K:ifilbBT©S. 8iWI 

ftB-r^sttis-r s. bt?r 

»;*J©afblCfioT^bBTlr'S£ff«SftSt> 

©Tabs. 

£tt<t BTtto 

8fc#«4>-fS. £<KzSfe&#SMbB (tn&td 


3frllfe&©iI'fb&<J:t>fc‘5), miaTii8 + 9 



Fig. 25. Advanced Plan of Parnassiinae 
reconstructed by sum of cha¬ 
racters of apomorphous states. 


Bte4R<tf9^T?ttao*«»c:g!ffib, fit 
id 9 RidSS*^cDtfjg^blrftiCin]oT)IlbB 
■03> < mftifl&ttb btiS. 10B~12Bid«£-B, 
gy§T id ^ © $ icnfea**m s BKft *» 5> ttrfik it 
[6]oT©il)'Tvd> < . 13Bil4Bidmf^iil4^ 
BT^fct3>s*M8&£ttt), ik'n 1 B/clOB~12B 
£©IHK:» , l#Jtfe& (13Y) **5SafS. ¥14 
ftSttfcfeffiid, ^^fittlb-rsciicioT 
¥/ds rv+‘ua¥j u±©a*^ioiijs^® 
£ BTitlb-f Sit£DS> <&©, i#x.&tis. 

B de®S©T» it b £ -f 
Si Fig. 25 ©<t 
■pltttS. Fig. 23 iibKyScliitioT fit 
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